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word2vec M & 3&E L

AL b=—a—3I)L3xvybtT—% (RNN)
7—k{+2Z RNN

e LSTM

RNN [CKAXESERL

® seq2seq

Attention

e Transformer, BERT
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e word2vec MDFEEEFHAET L (pre-trained model) Z{FE->T
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e \WordNet Tz 5
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[HEDER I ZEHESESTFIE

o VY—SRIZKDBFi%E
o ANDFIZE->THEoN=DY—2RFBEBHE)ZFIATS
Fik
o WIIRR—RADFk
o METBEMMLHEEERIETHFE
o HERMR—ADFiL (3E)
o Za—JI)ILRxYrT—OZ7FHW=FiE




) —SRIZKBDFIE
ADFIZEo>THEON=VY—Z R (EEEHE)EFIATLIAE

[BR]

BEIEDERERBTLHEDH:

(A IDIIIT—DUVEDDEHEDOEGREFERBAL TLK

BEE - EEHEIRYMTITTERICE > TED KSITH> TS EY Y.
SHEZFEEINGE, AVEL—SLBEEOEREERTEHNEL?




N —SRIZKBFIE
HARAEFELEBO7IO—F:

[[LEESE | D KO — AR EFE TIXES,

DY —ZREFEINLGFHENZL(FEHONTET-
N)—IR:

FREFETHY, TRILEKROHEE (REE) ICTEKROL-BEEE (FERIE) INEILT
IL—TIZHFEINTLVS

car = auto automobile machine motorcar
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N—FRIZKBHFE

EASELECTHRASNESY—FR:

BEOMT, [LEE T, [2ALB12ED, SYENVBEEEAERESATLS
>BFERYT—Y

motor vehicle

[ car ] [ go-kart ] [ truck ]

[ SuUV ] [ compact ] [hatch-back ]




NN)—S53RIZKBFE
BEORYNI—HFANT, avE1—RICHEDEKREZEENICEITONS
ZDHM#EAELEIC, BRGALEZOVE 1A —RIZ{ThEAZEMNTEE

motor vehicle

[ car ] [ go-kart ] [ truck ]

[ SuUV ] [ compact ] [hatch-back ]




WordNet

WordNet:

BAEZBLEDOLFICBLT, RVELELEIY—IX
1985F (2T AL KETHEMNRZ—H
BARERLFET D

>python TEIMEHD T, BRINENIEOYELLD
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NS ADMEER
IN)—SRIZEBFEIL, ENRZSLE,
[BEENEKRFEAFIZE>TEETAIFEE]
IR :

1. FHROZEISHIET DA EEH
2. ANDERIXRHAFL
3. HEOMMNG=a1TURERBTELGL
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) —ZADEIE R DEER

) —FZRIZEBFE=THEODEKRTAFIZE>TEERT HFE]
RARE DR R -

o NUKR—XDF%

o HERN—ARADFi%
S>SKEDTIXFAMT 2o BEMICIEEOEK 17

>> ANFIXIFEAEDBELRL
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A9 RR—XNDFi%

AIVIR—RADFETIE, A—N\RZEFRHITSH

O—/\X:

REDTHFRANT—4, BARASEVEOHROCT IV 7r—2a0D=BICBMZELST
WEEN-TXRAT—4

{5 : wikipedia, google news, twitter, amazon review, ...
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HHORKR—ANDFEE

O—NRIZEEFNBAXEIZ, AODFIZCE-TEHIMINT=-ED
>O—/N\RIZIFBREEIZHTHAADHE N={SAZTENTL\S
AHOR—ADFEFEOEHE:

ANDRHMNEEE-I-O—/\ZAHhD, BEIMIZ, $HELL, FOIvE R GEFHEE)ZHM
H9b52&
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HEODSHRIR

SERB:

BfEZ (HEDQEREAMFEITIRAT) NIMLRETERY

A A—2 2% 3 BRGBIE (5 - (R,G,B) = (255, 0, 0))

R

EHEICHEEZEETESD

BELSLOBERZBEZICHIETES

EE21LTES (BIAIE, BIEFTE ATEE - [King - Man + Woman = Queen])
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73 e &5
BAREEBNIEBEORERIZENT, BEZRINLTRIHARIEI{SAHD
SEELFEDIFEAETARATHUVEDDU U TIVETATTIZEDTILNS

HEDEMKIE, BBEOEEICL>THERIND

hzEI 5 #{kER (distributional hypothesis) | &FE5
SR ER DRERE

HEBRICIEEKRNGL, TOHEEDAVTHRL (XAR)IIZEST, HEDEKRI T
BEnd
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iR ER
PR DE B ERAR
“| drink beer.” “I drink wine.” - drink M ELIZIZERA AR AT LY

“| guzzle beer.” “| guzzle wine.” - guzzle &LV BRI drink ERICKS%XARTED
nad

(KEDEA—REBROBEEOERETEICETS...)
>drink & guzzle [ZIEWNVERDEEE

ADMAR—ADFEZLHRRN—ADFELRMREEHARN—R
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O TXAE
A THARRE?
you say goodbye and i say hello.
DAV DA ZXH 202 THF X DA
“goodbye” EWVSEEEIZE B L=, EAD2EEZITXAMNIFIA
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o175

DIRERICE DT, BEORIMLRBEEZRTRLOVTIVEHE
>REBEOEEZIhVUMTEIL

&£2T, HIUMR—ZXDF % (count-based method) EFEIENS
(HETHFEZEIEINLIHEED)

=11

Y
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1T

\
4
=11

you say goodbye and i say hello.

EWNVDO—/NRIZHFT HHEFSTHI (Window size = 1) [XLLTF

you say |goodbye| and i hello .

you 0 1 0 0 0 0 0
say 1 0 1 0 1 1 0
goodbye 0 1 0 1 0 0 0
and 0 0 1 0 1 0 0

i 0 1 0 1 0 0 0
hello 0 1 0 0 0 0 1
0 0 0 0 0 1 0

BIYRITEA, H1THIERFRATS



NOUIR—ADFETHLONDTHRE

you say |goodbye| and i hello .

you 0 1 0 0 0 0 0
say 1 0 1 0 1 1 0
goodbye 0 1 0 1 0 0 0
and 0 0 1 0 1 0 0

i 0 1 0 1 0 0 0
hello 0 1 0 0 0 0 1
0 0 0 0 0 1 0

AIOVR—ZADFEIFZDOHEITIZELEIZHERIAEZSTS - 17 (or 5) ZHiH
{5l :you D7 EFEE -[0,1,0,0,0,0, 0]
Say @ﬁﬁ&%ﬁ_ [11 Oa 1’ O! 11 1’ O]



NOUIR—ADFETHLONDTHRE

o ERIZEFIZALLNZI—/IR([FE2EFDMIZKEL
o RELGNEHEEMNHLL
o HUSEE, MTHEFERE

o FOT, HETIHHIEDIMIZKELS
o HiFRITHIDH A XL EEEH(vocabulary size) x ZBEH
o HMAEXHAELGULDORE BT+AREDLDL)

o DFY, MARBHLHMARTIZNES
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NOUIR—ADFETHLONDTHRE

o HEYKZFWVWEFHEIRNMIEDHRAMLFALIZLLY
o BLALWGNLHDIE 300 RTIEE
o KoT, 1THIDXITHIRE (dimensionality reduction) Z175
o HEFTHIZR/A—X (0 [EoH)
o 1T5I% FEEH x (300) IZEHELI=LY
o WHEZHELTHTITRITAIFZITL =L
m BFEEDH (Singular Value Decomposition: SVD)

o

4
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3E word2vec
T )L word2vec"EEE L TH LS !
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HIOVIR—RADFEDMERER

e :

KRB —N\RERSIGEITRE
REEDEEHIT100HZEZL (ETOHEEZHRESIEE-1-0)

SFY, ##1TFI1E 1005 x 1005
% SVD TRItHIE T 5D IFIRER T
SVD I n x n ®FFFIZKLT, O(n*3) DEFEIRL
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NIORR—RADFEZDHEER
HIOVRR—ZADFi%:

FET—IE—EICEFELHTUET S

HERR—RDFE:
FETED—HEFEOTERMIZ(=IZNYFT)FEETS

>T—REINFFICLTEE TELD THEENFKRIZESEL
EHNFARENBRHICTES =FEOERIENES
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HGR—ADFE
B
WRAR—ZDFETIE, THRITIIENEREE

you 2 goodbye and | say hello.
(2N EDKIGHEENHIRT 2D EHERT H1EXE
CDFIGHREEERYIRLEECILET, BEOHIRN\I—FFE TS
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HGR—ADFiE
BLE -
HEBR—RADFETIK, FohDETILAZET S

word2vec Tl, #FDETILIZZa—FI)LRyrT—% (NN) ZAHIVS

ETIVIEATFXFAMEHREZITEY, (HBELS5THAD) REHEODHIRT SRS
HAd 5

ELWMEBINTESRSICO—/REF>TETILEEE
FEOHRR, THREAFOND
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73 e &5
BAREEBNIEBEORERIZENT, BEZRINLTRIHARIEI{SAHD
SEELFEDIFEAETARATHUVEDDU U TIVETATTIZEDTILNS

HEDEMKIE, BBEOEEICL>THERIND

hzEI 5 #{kER (distributional hypothesis) | &FE5
SR ER DRERE

HEBRICIEEKRNGL, TOHEEDAVTHRL (XAR)IIZEST, HEDEKRI T
BEnd

32



NN [ZHETHEFEDONETE

NN (& “you” 4> “say” 74 E D EFEZXZDFETFUETERZL

NN CTEEZLET LI, TNZIBERDOAVNLVIICERT IDHELHSD
ZTDFHEDVEDIL, BEEE% one-hot RUKML [TEH|T HTL

anhl

one-hot RYKJL

[1,0, 0] DEIGEARVMILDERDHETUEDEZITMIT, BYLTHAOTHLSLIGAY
~L

33



one-hot vector

You say goodbye and | say hello.
ELVIIXEFEO—/INRETHRELRFEL)

EHER BEEID one-hot vector
you 0 (1,0,0,0,0,0,0)
goodbye 2 (0,0,1,0,0,0,0)
XEZEID (FEZEOHIRIEICONGIRONSET S

HE:

BEZEERDODAVMUVIZEBRLTLEAEX NNODAHWBOZ2—OVHEETETE
%



one-hot vector

HES:

BEZEIERDOAVMUVIZEBLTLEARL
NN DAABOZ2—O HEETETES

you
(1,0,0,0,0,0,0)

OO00O000®

say
(0,1,0,0,0,0,0)

OO0000@O

goodbye

(0,0,1,0,0,0,0)

OO0O0@OO
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NN [ZHITHEFDUNE X

anhl

one-hot RJUKMILTERINT-—DDEHEEIC
LT, B TERT HI5E

KENZIZEADNEEL, ANWBDO=21—
O VEDEAFEFAFRBO=_2—0OV
2755
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NN [ZBITHEEED

=
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W
(7x3)

/
/
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/
/
,
/
/

- ehpgE
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EEEEICLATH

import numpy as np

print (h)

c I& one-hot vector LMD T, h [ W D1
DHDARNIRILEHRSHE T ZEEFL

ASE

W
(7x3)

R
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<27 LTS word2vec

word2vec ZEELTH 5

e word2vec
o continuous bag-of-words (CBOW) &7 JL
m BHOEZEQUTHFANNOVEDDEE(F—7 N ZHAT S
o skip-gram EFJL
m OEDDEEFEABR—T YN MNoEROEE QU TXAN ZHATS
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LL

CBOW E7 /L0 im AL
CBOW ETILIE, AV TXFAMGE—7 VBT 527 BRIELZNN
=7 vb:

RO EE

AV TXAb

T DR D EEE
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CBOW ETILDARYET—VHEE

CCTIAVTHRMNLT2ODEETZE
Z TL A (window size = 1)f=8, AAE
M2DFFELTLS

HLOVTHFARLT N BEDEEEZIRSIS
&l AABIIN@EIZLS

hEEIzHd—1—OVIE, EAHEDL
EEICKAEBREBEDEINEE ITNT=E
D

(O]
goodbye-+{_)
1O

O
hetio---+(_)

..... O
you--{(_)
oyt O

goodbye--1{_)
1O

O
hello---+(_)

_____ O

(2> FF2 )

Win
(7x3)

| Of
5 () st
O Wy @ ="
s O
e @
O
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CBOW ETILDARYET—VHEE

HABD=1—AVIEFEEEITRHELT
AYS

HABD=—2—OVIEFHEEDIXO7 ]
ThY, THOENSWNEE, XNIGT HEEE
DHIMERLEED

A7 % Softmax BE#IZERIT H_ET
[FER N Fond

cf. softmax &1 ?- §5TT1(100%)IZ755
KN/ —FDIEZFFEE

https://qgiita.com/Hatomugi/items/158b8656da5cc4ccelfe

AIE
(@>FFZ)

6000000

0000000

A8

Win
(7x3)

» (Orfyou
Q Q goodbye
O Wy @ ="
e O

,/:;'¢Faﬁ)§"""‘-~ Q =il
: O
559
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https://qiita.com/Hatomugi/items/158b8656da5cc4cce0fe

CBOW ETILD et kIR

Win MEED S HRITOIER

SEEBRDTE(T, TUTERNDHE
T BHMEESEHATES LS ICEHD
BEfsnd

ASIE
@>5*2 )

6000000

0000000

AnE

Win
(7x3)

oote)

5
i

O
O
O
‘(’!%‘j‘ O rrrrrr nd
O
O
O
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CBOW ETFILDRYNT—IERK

MatMul
..... O Q ~-you you

j ~T ML 1,0,0,0,0,0,0) ——>
hello— Q w&% Q say (10,0000 )

Q' ----- goodbye Wln

MatMul
B O —~
O #l:{ + » X > —> SCORE

§0 00l

=

@

o
\\\\(j

. e e Op MatMul

Win g S N
goodbye-— O ) Q : gOOd bye

(0,0,1,0,0,0,0) — >

O e Win

0.5

-
’

hello—- Q L ’r ’(’ *ﬁ. "

ANE
@>FFZ)

44
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CBOW ETFILDRYNT—IERK

D rykT—%% python TELY
THED

https://qithub.com/oreilly-japan/deep-learning-from-scr
atch-2

> ch03/cbow_predict.py
XMutMul /—F:

THDIEETI/—F

you
(1,0,0,0,0,0,0) ——>

MatMul

Win

goodbye

(0,0,1,0,0,0,0) — >

MatMul

(W]

0.5

MatMul

—> SCORE

45



https://github.com/oreilly-japan/deep-learning-from-scratch-2
https://github.com/oreilly-japan/deep-learning-from-scratch-2

CBOW ETFILDRYNT—IRERK

m common.layers import MatMul

W out

in layer0 = MatMul (W in)
in layerl = MatMul (W in)
out layer = MatMul (W out

np.random.randn (3, 7)
)

hO = in layer0.forward (c0)

hl = in layerl.forward(cl)

you
(1,0,0,0,0,0,0) —— >

MatMul

Win

MatMul
>/;\ > —> SCORE
MatMul 05
goodbye :
(0,0,1,0,0,0,0) — >
Win
46




CBOW ETILDFEE

you 2 goodbye and | say hello.
[(212HYET B0, “say” THS.

OV T X R “you” & “goodbye” MEF, “say” DHEEMNRLELESEIIZNN DEF
BZ1TD

“say” [XZERT—2EMEIEIND. FEIZEWTIL, T2 JICHYTBREITFTHIMNOTL
%

[? 1ZBEHIETNE, FEEZERWIZEDAIET, EAMNI—NR[ZHERBEIEEINT
AYY

47



CBOW ETILDFEE

you

(1,0,0,0,0,0,0) ——>

goodbye

(0,0,1,0,0,0,0) — >

MatMul

Win

MatMul

Win

0.5

MatMul

say
(0,1,0,0,0,0,0)

A

Softmax

A

”| Cross

Entropy
Error

—— > Loss

48




MatMul say

—\ b (1v0¥g,lol.o,0)_, @ _|4
CBOW ETILDOEFE

X Softmax Entropy > Loss
Error

MatMul

(W]

0.5

g = oodbye
BEDFH: godbye

295X 5E%1TO NN

> 2E(Z[d Softmax EXEIMAE—REZXRAWSET

A7 % Softmax THER[CEHL, TOEELZHEISNILNIGREIVMAE—RES
K, TNFEEELTEEFITD

REIVIAE—RELIE?:

https://qgiita.com/kenta1984/items/59a9ef1788e6934fd962
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https://qiita.com/kenta1984/items/59a9ef1788e6934fd962

CBOW ETILNZEE -BHE-

you
(1,0,0,0,0,0,0) — >

MatMul

Win

goodbye

(0,0,1,0,0,0,0) — >

MatMul

Win

MatMul

say
(0,1,0,0,0,0,0)

Softmax

”| Cross

Entropy
Error

—— > Loss

50




CBOW ETILNZEE -BHE-

forward(self, contexts, target):

.1n layerO.forward (contexts[:, 0])

.1n layerl.forward(contexts[:, 1])
h = (hO + hl) * 0.5

score = .out layer.forward (h)

.loss layer.forward(score, target)

return loss



CBOW ETILDEE -H{niE-

MatMul say
(0,1,0,0,0,0,0)

you
(1,0,0,0,0,0,0) —— >

Win

e Softmax
» with ——> |Loss
ds Loss 1

MatMul

goodbye

(0,0,1,0,0,0,0) — >

Win

52




CBOW ETILDEE -H{niE-

backward(self, dout=1l):

S .loss layer.backward
.out layer.backward (
da *= 0.5
.1in layerl.backward (da)
.in layer(O.backward (da)

return

(

dout

ds)

)

53



CBOW ETIILDEE -HILHE-
HERZFIEEREE IS ARICIEET S

Ix | DFEIEX, IBEBEFOANEZ ANBZZTOERICER

[+ DRI, OERZE"TDEEFET =T

forward() AV YRZIEY, backward() AV YRZFFESRZET, DEENEFIINDS
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CBOW ETILDFEE

h&ld

chO3/train.py Z#REL &
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HHRR—X vs HEERR—XR

word2vec [FEADBFENTES-6, HIEEO S HRIBOEFHLEMA TR
TA%
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word2vec BAREEET )L

word2vec B REFE XA ETIL

https://aial.shiroyagi.co.jp/2017/02/japanese-word2vec-model-builder/

$pip install gensim

from gensim.models.word2vec import Word2Vec
model path = '/path/to/word2vec.gensim.model’

model = Word2Vec.load(model_path)

58


https://aial.shiroyagi.co.jp/2017/02/japanese-word2vec-model-builder/

T2 RE R AR AT

SHERBNEF N EREFOPT—RMICFELOTLDIEE. DFYIBARE
S IEMRERICETHIITHAEMDIETT,
RREREIE. EENEREZFH OFLFYDEEDR/NEMDILETT,

BARZEDREERMEMB[IL, juman++, mecab, janome L EHH S

juman++ DNERLFFENELY, janome BNEAN—FSY

$pip install janome

59



[ e

TVAZIEFNWREMTHS]

OXEHRERIZHT, TNFNOHEROELEZ RO TH IS GELIEEDO XL
DOTH)

janome THEEZRIZH I+, word2vec O most_similar() *V YR THELUBEFR R

SEH A

https://note.nkmk.me/python-janome-tutorial/

https://qgiita.com/kenta1984/items/93b64 76849497 1edf86

60


https://note.nkmk.me/python-janome-tutorial/
https://qiita.com/kenta1984/items/93b64768494f971edf86

[ e

TVAZIEFNWREMTHS]

EITHERDOH:
YAZ

(FHHAS, 0.924630343914032)
I&

('AY, 0.6232839226722717)
FRLY

(‘FLY, 0.9212562441825867)
e

('BF3, 0.9432708621025085)
T

('T4', 0.612108588218689)
Hb

(‘%Y', 0.8057374954223633)
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WordNet D E A

$pip install nitk
SEEE—RT
>>> import nltk

>>> nltk.download('wordnet')
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WordNet 0 E£#

https://www.nltk.org/howto/wordnet.html

63


https://www.nltk.org/howto/wordnet.html

WordNet

>>> from nltk.corpus import wordnet
>>> wordnet.synsets(‘car’) # car D RZFEZEF

[Synset('car.n.01"), Synset(‘car.n.02'), Synset('car.n.03'), Synset(‘car.n.04"),
Synset('cable_car.n.01")]

>>> car = wordnet.synset(‘car.n.01’) # R&xZEY IL—7
>>> car.definition()

‘a motor vehicle with four wheels; usually propelled by an internal combustion
engine'

64



Kt

WordNet [Z&AERBRDFELL

path_similarity() Ak
HEROBELUEZRDS

>>> car = wordnet.synset(‘car.n.01’)

>>> novel = wordnet.synset(‘novel.n.01’)

>>> dog = wordnet.synset(‘dog.n.01’)

>>> motorcycle = wordnet.synset(‘'motorcycle.n.01’)
>>> car.path_similarity(novel)

0.05555555555555555
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[ e

o cat DEFEB(VIL—T)EWIF[L, TNENDEKRZESIZE

o synsets(), synset(), definition()

e dog & cat DEUEIL?(EDRIFET IIL—TEHELTEHLLY)
o synset(), path_similarlity()

o FIN—UMADDRIFET IL—TZLLELT, dog EZRLEBLLTLSRIFRES

IL—T1E?

66



YOLO

E{& 525, object detection
(BIFPBEREFBLETIEELY)
python T&j<darkflow Z{E>TEZZRHEZL THLD

SZH Ak
https://qiita.com/watakandai/items/a7c9b908797aae5c6b60
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https://qiita.com/watakandai/items/a7c9b908797aae5c6b60

{8k



15k
KIZEH-THa—FE&E

https://github.com/oreilly-japan/deep-learning-from-scratch-2

>ch02, ch03 WS AP 1=ECH

69


https://github.com/oreilly-japan/deep-learning-from-scratch-2

